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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 4-terminal thin film 
transistor electroluminescence device using an organic material 
as an electroluminescence medium. 

SOLUTION: This device comprises two thin film transistors T1, 
T2, a capacitor Cs and an overlay passivation layer having an 
opening with an edge with a taper on which an organic 
electroluminescence layer EL is disposed. It is a cathode layer 
that is overlaid on the organic electroluminescence material, 
preferably a continuous layer made by a material with a low 
work function. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a) Substrate which has a top face and a base; 

b) It is the first thin film transistor which it is arranged on the top face of this substrate, and becomes from a 
source electrode, a drain electrode, a gate dielectric, and a gate electrode, and this gate electrode becomes 
from some gate buses.; 

c) It is the second thin film transistor which is arranged on the top face of this substrate and consists of a 
source electrode, a drain electrode, a gate dielectric, and a gate electrode and by which this gate electrode is 
electrically connected to the drain electrode of this first thin film transistor.; 

d) Capacitor which is arranged on the top face of this substrate and consists of the upper part and a pars- 
basilaris-ossis-occipi talis electrode; 

e) Display anode plate layer electrically connected to the drain electrode of this second thin film transistor; 

f) Dielectric passivation layer which overlays this first and the second thin film transistor, and this capacitor, 
has opening on this anode plate layer, and has further the edge which was able to attach the taper by this 
opening so that a bottom edge might extend further from upper limit on this anode plate layer; 

g) Organic electroluminescence layer which is directly arranged on the top face of this anode plate layer, 
and is insulated from this first and the second thin film transistor, and this capacitor by this passivation 
layer; 

h) The electroluminescence device which consists of catholyte directly arranged on the top face of this 
organic electroluminescence layer, and;. 

[Claim 2] The electroluminescence device according to claim 1 which includes further the source bus 
electrically connected to the source electrode of this first thin film transistor, and the touch-down bus in 
which it connects with this capacitor electrically and is located in parallel with this source bus. 
[Claim 3] This cathode is an electroluminescence device according to claim 2 which consists of a metal 
which has a work function 4eV or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] It applies to coincidence and both U.S. country patent application 08/355940 "A Method of 
Fabricating a TFT-EL Pixel" by the U.S. country patent application 08/355742 by Cross-reference Tang etc. 
"TFT-EL Display Panel Using Organic Electroluminescent Media", Tang, etc. of related application quotes 
the description here. 
[0002] 

[Field of the Invention] This invention relates to the electroluminescence device (for example, pixel) which 
used the organic electroluminescence thin film as the thin film transistor (TFT) and radiation medium as an 
active matrix addressing element. 
[0003] 

[Description of the Prior Art] Rapid development of a flat panel drop (FPD) technique made possible a high 
quality large field, full color, and a high resolution drop. These drops enabled new application with a laptop 
computer or an electronic product like Pocket TV. The liquid crystal display (LCD) appeared as selection of 
the drop in a commercial scene in these FPD techniques. It set up the technical standards with which other 
FPD techniques are compared again. LCD -- a panel -- an example -- the following -- containing - : — (— 
one --) - a workstation - ** -- 14 - " - 16 - a color - LCD a panel (IBM and Toshiba --) 1989 (see SID 
Digest by KIchikawa, S.Suzuki, H.Matino, T.Aoki, T.Higuchi, Y.Oano, etc., and 226 (1989)), (2) - 6" - 
full color LCD-TV (Philips --) 1987 It Hemmings(es). M. - J.Powell, J.A.Chapman, A.G.Knapp, 
I.D.French, J.R.Hughes, A.D.Pearson, M.Allinson, M.J.Edwards, R.A.Ford, and M.C. - O. Proceeding by 
F.Hill, D.H.Nicholls, N.KWright, etc., International Display Conference, and 63 and 1987 are referred to. 
(3) „ 4» - foil color LCD-TV (model LQ 424A01) (see the Sharp Corporation Technical Literature for 
model LQ424A01) -- (4) One mega pixel color TFT-LCD (General Electric) (D. refer to E.Castleberry, SID 
Digest by G.E.Possin, and 232 (1988)). All the bibliographies containing a patent and a publication are 
quoted here so that it may reappear completely below. 

[0004] The common description in these LCD panels is use of a thin film transistor (TFT) in an active 
addressing method, and this eases a limit of direct addressing (S. refer to Advances in Electronics and 
Electron Physics by Morozumi, P.W.Hawkes edit, Vol.77, and Academic Press 1990). It is most that a 
success of a LCD technique is based on the rapid advance of manufacture of the large field TFT (mainly 
amorphous silicon TFT). The almost ideal adaptation between a TFT switching characteristic and a electron 
optics LCD display element plays a role of a key again. 

[0005] The main faults of a TFT-LCD panel are that a bright back light is the need. The transmission 
coefficient of this of TFT-LCD is because it is small especially by the color panel. Typically, a transmission 
coefficient is about 2 to 3% (S. refer to Advances in Electronics and ElectronPhysics by Morozumi, 
P.W.Hawkes edit, Vol.77, and AcademicPress 1990). The power consumption to a TFT-LCD panel with a 
back light is remarkable, and it influences so that it may go back to application of the pocket mold drop 
which needs dc-battery actuation. 

[0006] The need for a back light spoils the miniaturization of a flat panel again. For example, it must be 
increased by the depth of a panel in order to contain a back light unit. When the cold cathode lamp of the 
shape of typical tubing is used, about 3/of additional depth is 4 to 1 inch. A back light applies excessive 
weight to FPD again. The ideal solution to the above-mentioned limit is a low power radiation drop which 
removes the need for a back light. Especially an attractive candidate is a thin film transistor 
electroluminescence (TFT-EL) drop. The address of each pixel is carried out so that light may be emitted, 
and an auxiliary back light is not required of a TFT-EL indicator. The TFT-EL method was proposed by 
Fischer in 1971 (A. refer to IEEE Trans. Electron Devices by G.Fischer, and 802 (971)). ZnS to which 
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disintegration of the method of Fischer was carried out is used as an EL medium. 

[0007] It was reported that the TFT-EL panel (6") of the prototype which was successful in 1975 was made 
by Brody using CdSe as a TFT ingredient etc. by using ZnS as EL element (T. refer to IEEE 
Trans.ElectronDevices by P.Brody, F.C.Luo, A.P.Szepesi, D.H.Davies, etc., and 22,739 (1975)). Since ZnS- 
EL needs high driver voltage 100 volts or more, it is Switching CdSe. A TFT element must be designed so 
that such high- voltage vibration may be treated. Then, the dependability of the high voltage TFT became 
doubtful. Ultimately, TFT-EL based on ZnS did not succeed in competition with TFT-LCD. : whose U.S. 
country patent which indicates a TFT-EL technique is as follows - No. 3807037, No. 3885196, No. 
3913090, No. 4006383, No. 4042854, No. 4523189, and No. 4602192. 

[0008] The organic electroluminescence ingredient has been device-ized in recent years. These ingredients 
suggest itself as a candidate to the display medium in a TFT-EL device (C. refer to J.Appl.Phys. by 
Appl.Phys.Lett. by W.Tang and S.A.VanSlyke, 51,913 (1987) and C.W.Tang, S.A.VanSlyke, and 
C.H.Chen, and 65 and 3610 (1989)). : in which an organic electroluminescence medium has two important 
advantages — ; which has the effectiveness in which they are higher — they have a low electrical-potential- 
difference demand. The latter property differs from other thin film radiation devices. : with the following 
indication of the TFT-EL device whose EL is an organic material - the U.S. country patent No. 5,073,446, 
No. 5,047,687,; of 5,059,861 No. No. 5,294,870, No. 5,151,629, No. 5,276,380, No. 5,061,569, No. 
4,720,432, No. 4,539,507, No. 5,150,006, No. 4,950,950, and No. 4,356,429. 

[0009] The specific property of the organic electroluminescence ingredient which makes it ideal to TFT is : 1 
summarized as follows. Low-battery drive. Typically, an organic EL cell requires the electrical potential 
difference of the range of 4 to 10 volts depending on optical output level and a eel impedance. The electrical 
potential difference demanded in order to make the brightness of about 20 fL(s) is about 5 volts. This low 
battery is very attractive to a TFT-EL panel, because the demand to the high voltage TFT is removed. 
Furthermore, an organic EL cell is driven by DC or AC, and it deals in it again. As a result, a drive circuit is 
not more complicated and more expensive. 

2) Efficient. The fluorescence effectiveness of an organic EL cell is 4 lumens per watt in height. In order to 
make the brightness of 20fL(s), the current density which drives an EL cell is about 1 mA/cm2. When 
excitation of duty is assumed 100%, it is 2 400cm. Power required since a full page panel is driven is only 
about 2.0W. Surely a power demand agrees on the portable criteria of a flat panel drop. 

3) Manufacture of whenever [ low-temperature ]. An organic electroluminescence device is manufactured at 
an outline room temperature, and it deals in it. This is a remarkable advantage compared with the inorganic 
radiation device which requires an elevated-temperature (> 300 degrees C) process. The elevated- 
temperature process required of making inorganic EL device is incompatible with TFT. 

[0010] The easiest drive to an organic EL panel is having the organic display medium sandwiched among 2 
sets of electrodes (row and column) which intersect perpendicularly. By this 2 terminal method, an EL 
element offers both an indicator and a switching function. The nonlinear current- voltage characteristic like 
the diode of an organic EL device permits multiplexing of a high degree in this mode of addressing 
theoretically. However, : 1 with some big factors which restrict the usefulness of 2 terminal methods about 
organic electroluminescence Lack of memory. The standup of organic electroluminescence and falling time 
amount are very quick, it is the order of a microsecond, and it does not have intrinsic (intrinsic) memory. 
Thus, using the direct-addressing approach, the EL element of the selected train must be driven so that the 
brightness of the moment of being proportional to the number of the scanning trains in a panel may be 
produced. It is difficult to attain this instantaneous brightness depending on the magnitude of a panel. For 
example, the panel of 1000 scan trains which operate by the frame rate for 1/60 seconds is considered. The 
quiescent time in which per train is permitted and it deals is 17 microseconds. For example, in order to 
obtain the brightness to which the time average of the 20Fl(s) was carried out, the moment brightness in the 
train quiescent time must be 1000 times higher, namely, it is 20000Fl(s), and this is about 1 A/cm2. It is the 
extreme brightness obtained only by operating an organic EL cell on high current density and the electrical 
potential difference of about 15-20 volts. The prolonged dependability of the eel actuation under such 
extreme drive conditions is doubtful. 

2) Homogeneity. The current demanded by the EL element is supplied through the bus of a row and column. 
Descent of IR potential along momentary high currents, therefore these buses is not remarkable as compared 
with EL driver voltage. Change of the potential which met the bus because the brightness-voltage 
characteristic of EL was nonlinear produces an uneven optical output. 

[001 1] It has a 200microx200micro pixel pitch, and the panel which has 0, and 1000 lines of actuation / 
effective field ratio of 5 and 1000 trains is considered. When a train electrode assumes that it is the indium 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/12/2006 



JP,08-241048,A [DETAILED DESCRIPTION] 



Page 3 of 9 



stannic acid ghost (ITO) of resistance of a 10-ohm [/square ] sheet (omega/**), resistance of the whole ITO 
bus line is at least 10000 ohms. The IR drop in alignment with this bus line to the moment pixel current of 
800microA (2 A/cm2) is 8 volts or more. Such big fall of potential along an ITO bus causes uneven 
luminous radiation nonpermissible within a panel, without establishing a fixed current source in a drive 
method. The resistance power loss in a bus is useless at any cases. Similar analysis is made to the line 
electrode bus which has all the currents carried in the quiescent time to the whole line of a pixel, i.e., the 
additional load which conveys 0.8 A to the panel of 1000 trains, and it deals in it. The IR drop obtained when 
sheet resistance assumed the rod of the aluminum bus of about 0.028 ohms/square 1 micrometer thickness is 
about 1 1 volts, and this must have been permitted again. 

3) Electrode patternizing. One group of the rectangular electrode of an anode plate-indium stannic acid 
ghost is patternized by the approach of the photolithography of the conventional technique, and it deals in it. 
However, as for patternizing of other groups of an electrode, big difficulty appears especially to organic 
electroluminescence. An anode plate is magnesium by which had to be made from the metal which has a 
work function smaller than 4eV 5 and the alloy was carried out to desirable silver or other desirable metals 
like aluminum (see the U.S. country patent No. 4885432 by Tang etc.). The anode plate of the alloy based 
on the magnesium deposited on the top face of an organic layer must have been easily patternized by the 
means of any conventional techniques containing a photoresist. The process which applies a photoresist 
from an organic solvent on an EL cell influences in the organic layer dissolved under the alloy layer based 
on magnesium detrimentally. This causes interlaminar peeling of an organic layer from a substrate. 
[0012] Other difficulties are the sensitiveness of the degree of pole of an anode plate to humidity. Even if it 
is applied well and developed, without a photoresist disturbing the organic layer of an EL cell, the process 
which etches the anode plate of the alloy based on the magnesium in an acidic solution oxidizes an anode 
plate, and tends to make a black point. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention offers the active matrix 4 terminal TFT-EL device 

with which an organic material is used as an EL medium. 

[0014] 

[Means for Solving the Problem] The device consists of two TFT(s), storage capacitors, and luminous- 
radiation organic electroluminescence pads which have been arranged on a substrate. EL pad is electrically 
connected to the drain of the second TFT. The first TFT is electrically connected to the gate electrode of the 
second TFT, this is electrically connected to a capacitor next, and the second TFT is enabled to supply an 
uniformly near current to EL pad following an excitation signal between signals by that cause. The TFT-EL 
device of this invention is a pixel typically formed within a flat panel drop, and is a continuous layer in 
which EL anode plate crosses all pixels preferably. 

[0015] It seems that the TFT-organic electroluminescence device of this invention is shown below, and also 
the thin film transistor (TFT1) of : first formed in a phase process is arranged on the top face of a substrate. 
TFT1 consists of a source electrode, a drain electrode, a gate dielectric, and a gate electrode, and; gate 
electrode consists of a part of a gate bus. The source electrode of TFT 1 is electrically connected with a 
source bus. 

[0016] The second thin film transistor (TFT2) is arranged on the top face of a substrate again, and TFT2 
consists of a source electrode, a drain electrode, a gate dielectric, and a gate electrode again. The gate 
electrode of TFT2 is connected as electrically as the drain electrode of the first thin film transistor. A storage 
capacitor is arranged on the top face of a substrate again. Working, it charges from the excitation signal 
source through TFT1, and this capacitor discharges in order to supply the potential uniformly near the gate 
electrode of TFT2 into the quiescent time. 

[0017] An anode plate layer is electrically connected to the drain electrode of TFT2. In the typical 
application to which light is emitted through a substrate, an indicator is a transparent ingredient like an 
indium stannic acid ghost. A dielectric passivation layer is preferably deposited on the whole front face of a 
device on the source of TFT 1 at least. A dielectric passivation layer is etched in order to prepare opening on 
a display anode. 

[0018] An organic electroluminescence layer is directly arranged on the top face of an anode layer. Then, a 
cathode layer is directly deposited on the top face of an organic electroluminescence layer. It is combined 
with low-temperature (namely, 600 degrees C or less) crystallization and an annealing phase, hydrogen 
passivation, and the pattern technique of the conventional technique, and the TFT-EL device of this 
invention is made from a desirable example by the approach using low voltage and plasma enhancement 
chemical vacuum deposition. 
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[0019] A thin film transistor deposits the silicon patternized in :polycrystal silicon island formed in 
coincidence of the following desirable multistage story processes, and other polycrystalline silicon layers 
patternized in order to form the gate electrode by which self-alignment was carried out so that chemical 
vacuum deposition of the; diacid-ized silicon-gate electrode may be carried out and the source, a drain, and 
a gate electrode may be formed on a dirty thin film transistor after; ion implant are deposited. 
[0020] The configuration of the pixel which has the thin film transistor which consists of polycrystalline 
silicon and diacid-ized silicon brings about improvement in the device engine performance, stability, 
repeatability, and the process effectiveness on other TFT(s). If it compares, TFT which consists of CdSe and 
an amorphous silicon will receive the effect of low mobility and a threshold drift. 
[0021] 

[Embodiment of the Invention] Drawing 1 shows the schematic diagram of an active matrix 4 terminal TFT- 
EL device. The component of each pixel contains two TFT(s), storage capacitors, and EL elements. The 
main descriptions of 4 terminal methods are the capacity to separate the addressing signal from EL 
excitation signal. An EL element is chosen through Logic TFT (Tl), and the excitation power to an EL 
element is controlled by Power TFT (T2). A storage capacitor is enabled to stop excitation power to the EL 
element as which it was once chosen and by which the address was carried out. It permits thus that a circuit 
disregards the time amount to which the EL element was assigned to addressing, and operates in the duty 
cycle near 100%. 

[0022] The structure of the electroluminescence device of this invention is shown in drawing 2 and 3. the 
substrate of this device an insulation — and it is a transparent material like glass whenever [ Xtal or low- 
temperature ] preferably. Vocabulary called the transparence used on these specifications means the 
components which penetrate sufficient light to practical use with a display device. For example, the 
components which penetrate 50% or more of light in a desired frequency range are considered to be 
transparence. Vocabulary called glass says the glass dissolved or distorted at the temperature of about 600 
degrees C or more whenever [ low-temperature ]. 

[0023] In the TFT-EL device shown in drawing 2 , TFT1 is a logic transistor to which it has a source bus 
(train electrode) as a data line, and it has a gate bus (line electrode) as a data line. TFT(s)2 are an EL 
element and serial EL power transistor. The storage capacitor is as in-series as TFT1 . The anode plate of an 
EL element is connected to the drain of TFT2. 

[0024] The configuration of TFT-EL of drawing 2 is shown in the sectional view of 9 from drawing 3 . The 
sectional view shown in 8 from drawing 3 meets line A-A 1 of drawing 2 . The sectional view shown in 
drawing 9 meets line B-B' of drawing 2 . It deposits over an insulating substrate with a transparent polish 
recon layer in the first process phase, and a polish recon layer is patternized by the island by the 
photolithography (see drawing 4 ). Although a substrate is a crystal ingredient like Xtal, it is an ingredient 
like glass which is not more expensive whenever [ low-temperature ] preferably. When a glass substrate is 
used, in order that the whole manufacture of TFT-EL may avoid melting of glass, or distortion and may 
avoid outside diffusion (out-diffusion) of a dopant in an active region, it carries out at low process 
temperature. All manufacture phases must be thus made below by 600-degreeC preferably below 1 000- 
degreeC to a glass substrate. 

[0025] Next, the insulated-gate ingredient 42 accumulates over a polish recon island top and the front face 
of an insulating substrate. An insulating material is diacid-ized silicon deposited by the desirable plasma 
enhancement CVD (PECVD) or chemical vacuum deposition (CVD) like low voltage CVD (LPCVD). A 
gate oxide insulating layer is about 1000A in thickness preferably. 

[0026] The layer of silicon 44 is deposited on a gate insulating layer in the next phase, and it is patternized 
by carrying out a photolithography on a polish recon island so that the source and a drain field may be 
formed in a polish recon field after the ion implant. A gate electrode material is the polish recon preferably 
formed from the amorphous silicon. The ion implant is electric-conduction-ized by the N type dopant which 
is arsenic preferably. A polish recon gate electrode is offered as a pars-basilaris-ossis-occipitalis electrode of 
a capacitor again (see drawing 9 ). In the desirable example of this invention, the thin film transistor does 
not use duplex (double) gate structure. Thus, manufacture is not more complicated and more expensive. The 
gate bus 46 is applied and patternized on an insulating layer. A gate bus is a desirable metal silicon ghost 
like a silicon-ized tungsten (WSi2). 

[0027] In the next phase, the insulating layer which is diacid-ized silicon preferably is applied over the 
whole front face of a device. The contact holes 54 and 56 are cut within the second insulating layer (see 
drawing 5 ), and an electrode material is applied so that a thin film transistor and a contact may be formed 
(see drawing 6 and 7). The electrode material 62 attached to the source field of TFT2 forms the top-face 
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electrode of a capacitor again (see drawing 9 ). A source bus and a touch-down bus are formed on the 
second insulating layer again (see drawing 2 ). The transparent electrode ingredient 72 contacts the drain 
field of TFT2, it is ITO preferably and this is prepared as an anode plate to an organic electroluminescence 
ingredient. 

[0028] In the next phase, the passivation layer 74 of the insulating material which is diacid-ized silicon 
preferably is deposited on the front face of a device. A passivation layer is etched from ITO which left the 
taper-ized edge 76, and this is offered so that adhesion of the organic electroluminescence layer continued 
and applied may be improved. The edge with a taper is required in order to manufacture the device which 
can be trusted. It is because this invention uses the comparatively thin organic electroluminescence layer 
with a thickness of 150 to 200nm typically. A passivation layer is about 0.5 to about 1 -micron thickness 
typically. When the edge of a passivation layer forms a perpendicular or an acute angle about an anode plate 
layer thus, it is easy to generate a defect by the discontinuity in an organic electroluminescence layer. In 
order to prevent a defect, a passivation layer must have an edge with a taper. A passivation layer can attach a 
taper at the include angle of 10 to 30 degrees about an anode plate layer preferably. 
[0029] The organic electroluminescence layer 82 is deposited on a passivation layer and EL anode plate 
layer. The ingredient in the organic electroluminescence of this invention The indication as reference It is 
quoted (Scozzafava). [ EPA ] 349,265 ; (1990) U.S. patent No. 4,356,429; [ of Tang ] U.S. patent No. 
4,539,507; [, such as VanSlyke, ] U.S. patent the 4,720,432;, such as VanSlyke U.S. patent No. 4,769,292; [, 
such as Tang, ] U.S. patent No. 4,885,21 1 ; [, such as Tang, ] U.S. patent the 4,950,950;, such as Perry U.S. 
patent No. 5,059,861 ; [, such as Littman, ] U.S. patent No. 5,047,687; [ of VanSlyke ] U.S. patent No. 
5,073,446; [, such as Scozzafava, ] U.S. patent No. 5,059,862; [, such as VanSlyke, ] U.S. patent No. 
5,061,617; [, such as VanSlyke, ] The form of the organic electroluminescence device of a conventional 
technique like the U.S. patent [ U.S. patent / of VanSlyke / No. 5,151 ,629 /; U.S. patent / of Tang etc. / No. 
5,294,869 /; ] No. 5,294,870 of Tang etc. can also be taken. EL layer consists of the organic hole 
impregnation and the migration band in contact with an anode plate, and the electron injection and the 
migration band which form organic hole impregnation, and a migration band and junction. Hole 
impregnation and a migration band may be formed from a single ingredient or two or more single 
ingredients, and consist of a hole impregnation layer in contact with the continuous hole moving bed infixed 
between an anode plate, a hole impregnation layer and electron injection, and a migration band. Similarly, 
electron injection and a migration band may be formed from a single ingredient or two or more ingredients, 
and consist of an electronic injection layer in contact with the continuous electronic transition layer infixed 
between an anode plate and an electronic injection layer, hole impregnation, and a migration band. A hole, 
electronic recombination, and luminescence are generated within the electron injection which adjoins 
junction of electron injection, a migration band and hole impregnation, and a migration band, and a 
migration band. Although it deposits by vacuum evaporationo typically, it deposits with other conventional 
techniques again, and deals in the compound which forms an organic electroluminescence layer. 
[0030] The organic material which consists of a hole impregnation layer in the desirable example is : [0031] 
which has the following general formulas. 
[Formula 1] 



[0032] A metal, a metallic oxide, or the metal halogenides Tl and T2 fill both the partial saturation six 
membered rings in which N or C-RM expresses hydrogen, or :Q contains alkyl or a substituent like a 
halogen here. While a desirable alkyl part contains the carbon atom of about 1 to 6, it constitutes an allyl 
compound part with desirable phenyl. 

[0033] In the desirable example, the hole moving bed is an aromatic series tertiary amine. The desirable 
subclass of an aromatic series tertiary amine is : [0034] containing the tetra-allyl compound diamine which 
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has the following formulas. 
[Formula 2] 

\ / 



N — Are, 



N 



AR 



/ 



[0035] Are is a propine group here, n is the integer of 1 to 4, and it is Ar, R7, R8, and R9. It is the allyl 
compound group chosen, respectively. In the desirable example, luminescence, electron injection, and a 
migration band contain a metal oxy-NOIDO (oxinoid) compound. The desirable example of a metal oxy- 
NOIDO compound is : [0036] which has the following general formulas. 



[Formula 3] 




Al — o— ai 




[0037] It is R2-R7 here. Replacement possibility is expressed. At other desirable examples, a metal oxy- 
NOIDO compound is : [0038] which has the following formulas. 
[Formula 4] 




Al — o 




[0039] here R2-R7 a definition is given above - having - L1-L5 - intensive - 12 or fewer carbon atoms 
~ containing - respectively - separate - the hydrogen or the carbohydrate group of a carbon atom of 1 to 
12 - expressing - LI and L2 - both - or both L2 and L3 can form the united benzoring. At other desirable 
examples, a metal oxy-NOIDO compound is : [0040] which has the following formulas. 
[Formula 5] 
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[0041] It is R2-R6 here. Hydrogen or other replacement possibility are expressed. It is only that the above- 
mentioned example expresses the existing desirable organic material which is only used within an 
electroluminescence layer. It does not mean that they restrict the visual field of this invention, and, generally 
this directs an organic electroluminescence layer. An organic electroluminescence ingredient contains the 
coordination compound which has organic ligand so that the above-mentioned example may show. The 
TFT-EL device of this invention does not contain a pure inorganic material like ZnS. 

[0042] In the next process phase, the EL anode plate 84 is deposited on the front face of a device. Although 
what kind of conductive ingredient is sufficient as EL anode plate, it is made from the ingredient which has 
a work function 4eV or less preferably (see the U.S. country patent No. 488521 1 of Tang etc.). A low work 
function ingredient is desirable to an anode plate. It is because they emit an electron easily in an electronic 
transition layer. Although the metal of the lowest work function is alkali metal, under a certain conditions, 
the instability in the inside of those air is not practical, and is carrying out those use. Although an anode 
material is typically deposited by chemical vacuum deposition, other suitable deposition techniques are 
applicable. It was found out to EL anode plate that especially a desirable ingredient is a 10:1 
magnesium:silver alloy (with atomic ratio). An anode plate is preferably applied as a continuation layer 
covering all the front faces of a display panel. In other examples, EL anode plate consists of a lower layer of 
the metal of the low work function which adjoined organic electron injection and a migration band, overlays 
the metal of a low work function and consists of a protective layer which protects the metal of a low work 
function from oxygen and humidity. A passivation layer is alternatively applied on EL anode plate layer. 
The anode material is transparent, the cathode material is typically opaque, and this penetrates light through 
an anode material. However, in the alternative example, father than an anode plate, light is carried out 
[ cathode ] rather and emitted. In this case, cathode is light transmission nature and the anode plate is 
opaque. Light transmission and the practical balance of technical conductivity are the thickness of the range 
of five to 25 nm typically. 

[0043] The desirable method of manufacturing the thin film transistor by this invention is explained below, 
on a first stage story, the amorphous silicon film of 2000 **20A thickness does not have a LPCVD. system 
in a silane as reactant gas by the process pressure of 1 023mTorr(s) — it comes out and deposits at 550 
degrees C. In order to crystallize the amorphous silicon film on the polycrystal film at this degree, low- 
temperature annealing is carried out at 550 degrees C in a vacuum for 72 hours. And a polish recon island is 
SF6 within a plasma reactor. It is formed of etching with the mixture of Freon 12. An active layer is 1000 
**20A PECVD on a polish recon island. Si02 A gate dielectric layer is deposited, a gate dielectric layer ~ it 
deposits within a plasma reactor by the pressure of 0.8Torr(s) in the power level of 200W with the 
frequency of 450kHz for 1 8 minutes by 350 degrees C at 5/4 of N2 0/SiH4 ratios. 

[0044] In the next phase, an amorphous silicon layer is deposited on a PECVD gate insulating layer, and is 
changed into polycrystalline silicon using the same conditions as the above to the first phase. A photoresist 
is applied, and the second polish recon layer is etched so that the self-alignment structure over the 
continuing ion implant phase may be formed. The second polish recon layer is about 3000A thickness 
preferably. 

[0045] The ion implant is 2X1015/cm2 in order to dope the source, a drain, and a gate field to coincidence. 
It carries out by doping with arsenic with dosage at 120KeV(s). Activation of a dopant is carried out by 600- 
degreeC in nitrogen-gas-atmosphere mind for 2 hours. In the next phase, the diacid-ized silicon layer of 
5000A thickness deposits in the controlled hypothermia of the conventional technique. An aluminum 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/12/2006 



JP,08-241048,A [DETAILED DESCRIPTION] 



Page 8 of 9 



contact is formed of physical vacuum evaporationo, and is sintered within formation gas (10%H2 and 90% 
N2) for 13 minutes at 400 degrees C. 

[0046] Finally hydrogen passivation of a thin film transistor is carried out within a electron cyclotron 
resonance reactor (ECR). ECR hydrogen plasma exposure was performed by the pressure of 1.2x1 0-4Torr 
on microwave level 900 W and the frequency of 3.5GHz. Hydrogen passivation is made for 15 minutes at 
the substrate temperature of 300 degrees C. This process produces ****************** which has low 
threshold voltage, efficient carrier mobility, and excellent excellent ON / off ratio. 

[0047] : which considers the drive demand to the following TFT-EL panels as an example of the property of 
this invention — the number of lines — = The number of 1000 trains = 1000-pixel dimension = 
200micromx200micromEL charging coefficient = 50% frame time = 1 7ms line quiescent time = 1 7- 
microsecond average luminance = 20fLEL pixel current = 0.8microA duty cycle = 100%EL power source = 
lOv rms — these drive demands with the property of the following which receives TFT and a storage 
capacitor Suiting :TFT1 gate voltage = 10V source electrical potential difference = 10V ON state current = 
2microA OFF state current =10-11 ATFT2 gate-voltage = 10V source electrical potential difference = 10V 
ON state current = 2xEL pixel current = 1.6microA OFF state current = InA storage capacitor magnitude = 
Since the ON state current demand to IpfTFTl turns on TFT2 It is large enough, although a storage 
capacitor is charged in the line quiescent time (17 microseconds) to a suitable electrical potential difference 
(10V). Since the voltage drop on the capacitor (and TFT2 gate) in a frame period (17ms) is 2% or less, the 
OFF state current demand to TFT1 is small enough. 

[0048] The ON state current over TFT2 is twice the EL pixel current, and is 1 .6microA. This twice as many 
multiplier as this is because the suitable drive current for the amendment to gradual degradation of an 
organic EL device is permitted with actuation. The OFF state current of TFT2 influences the contrast of a 
panel. The OFF state current of InA offers the ON / office computer trust ratio of 500 times or more 
between the turned-on EL element and it which is not turned on. The actual contrast ratio of a panel is lower 
dependent on an environmental lighting factor. 

[0049] 400cm2 A power demand according to an EL element independent to a full page panel is about 4W. 
p ower = 400cm2 xlOvxO.001 A/cm2= This power consumption exceeds 4W of power consumption by TFT. 
TFT2 produces the substantial power loss in TFT2 for any source-drain voltage drops which cross TFT2 
because it is in-series, an EL element and. When the source-drain electrical potential difference of 5 volts is 
assumed, the total power loss in TFT2 is 2W. The power consumption to TFT1 is presumed not to be larger 
than 1W to 1000x1000 panel. Power [ as opposed to / to a line (gate) drive, required power is dozens of mW 
order, can ignore, and / a train (source) drive ] is 0.5W order (S. refer to Advances in Electronics and 
Electron Physics of Morozumi, P.W.Hawkes edit, Vol.77, Academic Press, and 1990). The total power 
consumption to a full page TFT-EL panel is about 7W thus. Actually, mean power consumption is more 
more small. It is because EL screen is not used 100% on the average. 

[0050] The TFT-EL panel of this invention has two important advantages about the power demand to TFT- 
LCD. The TFT-EL power demand is comparatively independent in the first place for whether it being the 
multiple color offered with the color ingredient which has the monochrome or same luminescence 
effectiveness. By contrast, a TFT-LCD color panel requires far high power compared with black and white. 
It is because a transmission coefficient decreases sharply within the colorized panel by the color filter array. 
It is must be [ a LCD back light ] fixed regardless of a screen economic coefficient to the second. On the 
other hand, it depends for TFT-EL power consumption on this economic coefficient at altitude. 
[0051] Mean power consumption is still smaller. It is because it emanates by any predetermined time 
amount in the application with 100 typical% or less of EL screen. Although this invention is explained to the 
detail especially with reference to the desirable example, various modification and amelioration are effective 
at the pneuma of this invention, and within the limits. 
[0052] 

[Effect of the Invention] : some whose important advantages of the actual panel configuration of the TFT- 
organic electroluminescence device of this invention and drive arrangement are as follows - 1 Because is 
the continuous layer, a chisel decision is made with the display ITO pad relevant to the property magnitude 
of TFT, and both an organic electroluminescence pad and the anode plate of pixel resolution are 
independent of the organic compound of an EL cell, or an anode plate by it. 

2) An anode plate is continuation and common to all pixels. It does not need patternizing to the resolution of 
a pixel. Therefore, the difficulty which patternizes the anode plate in 2 terminal methods was removed. 

3) Since the address and an excitation signal are separated, the number of scanning lines is not restricted any 
longer by the short line quiescent time in a frame period. Each scanning line operates near the duty factor 
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100%. High resolution may be used within a display panel, while a majority of scanning lines maintain 
uniform reinforcement. 

4) The dependability of an organic EL device is reinforced. That is because it operates with a duty multiplier 
100% on a low current consistency (1 mA/cm2) and an electrical potential difference (5V). 

5) IR potential fall which met the bus at the reason using the common anode plate and low current 
consistency which are needed since an EL element is driven is not remarkable. Therefore, the homogeneity 
of a panel is not notably influenced with the magnitude of a panel. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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^TFT (T2) KJ: <9fflffl£tlZo Ettta^^tt 

S«*?r@«)5r fc£pT«Elw1--5„ »f < LT0SSI4E L 
[0 0 2 2] ^^BJcO^U;? h nyU-5^-feV^.x^<-l' ^ 

^ 3 JBBttiKi 6 o oa^«±©fi§^»»XH:Stf#7 

[0 0 2 3] |H2^^$tl.5TFT-EL7 J -'<-f^T*(± 
TFT 1 liy-*^* Srx— #94 >k Lt 

5&lF7^?^fe5, TFT 2«EL^i:ii:?iJcD 
EL*7J h7>^^t*i5. ISlt^v-^v-y-fSTFT 
1 £utL?iJT'fc3„ EL$ ; fOiSliTFT2©KW>' 

[0 0 2 4] IU2<Z)TFT-EL<7)1SJ&filH3;^P>90 

BrSiai-^tbS. 0 3*^8{d^$ix5»rffi|2lJ±E12 
<Z>mA-A' \Zfe^fzh<DX*tbZ>„ 0 9IC*S*L5BfB 

tutastb, ^y->y3yiii7thyy^77-fcj; 

5T-f 5^Klc^-^flS*Jh.« (BI4**flR) . S« 



5 

ffiSfc (out-diffusion) Sr®®-*" 5 
<S7"n-fc*fia-CfaS$*L.5. »f< LXXyxmmcM 
LT^TWUiS&Wfttl 0 0 0° C«T» »*L<tt6 
oo' c#T^*3ixfctt*u*fcfc*^ 

[oo2 5] mcmmy- vun4 2t^v~yv =*>t 

«tt*ftt»*L<tt7 p 9X-ri«»CVD (PECVD) 
XliffiffiCVD (LPCVD) ©ip^kfl* (CV 
io D) lc«fc *)*mZtlZ>-fflki'V =>^XhZ 0 £f*L< 

h&fls&ite&Jiteifti o ootv^ ho — a.<d 

[0026] jjc©ai»-c^y =>>4 4iomny~ hmm 

w ^««tt^y ->y =>^m®ft\ztei$.&tiz£ 1 !>\c#v 
•>y =>>r^ 7> K±t-7* hyy^77-ft5ric 

tz^^<T^-*)—<Dfe.UmMh LXteZtiZ (EI9£# 
HI) o #»8©#*Lv^ltflT?ttaiBih7:'S?;** 
«-fi (double) MSi££fflV'>T^&V\ > Iff 
< u-c»3fttt J: 9 W&x-ta < , i <9 J(«-C4v\ y- 

#—b;<x\*ftiiiv<iftmmfc'S'>yxT> (ws 

i 2 ) ©ip'fe&Ii^T'ifei. 

[0 0 2 7] #C<Z)gprc*tt#-* L < fiZLgg-fk^ \) = >f 

30 SB4?L5 4,5 6 \-zm-r>t&mmftX'$)M£ti (H 5 Sr 

J;5iiffl^*x5 (06, 7*#fi8) , TFT2©y-X 
ffi«m#»tb*bfc«ffiW^6 2l43^r r vy-C0±ffim^ 
(Hi9*#RB) . y-*'<*Rlflg«!'< 

^li*fc^rffl»&S±l«Jti5 (0 2 5r#fiBJ 0 
aWWSWW 72BTFT2CKK <t^c$4 
$f$L< (4 I TOT'fcD, h nyU5;^ 

[0028] »cgffTiij?*u< I4z:sg{k->y =yf 

40 fc^JfeStW^W/^i/^— ->a >-ji 7 4 tex'^ ^W^K 

7 6 SrBltLit I TO^bxyfV^ c?H, rixH^E^T 

i"SJ; 5*$ti5 0 7 L -x<#*(4mffiL5 5x-'W^?r 
Rift-*- 5 fc JO fc&fi-Cfc 5. fiTtt* P> « ft^ifc 

|d(±l 5 0^)^ 2 0 0 nm<Oj££roJttfc|$SfV^HE L 

^- •> 3 >-m<om^mmm\zm i-xmmxf-im.-^ zxm 
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Sfilg^Sl-MbT 1 0,g;$>ib 3 ogco^aT-r-^Sr 
[0 0 2 9] ^m^lst ho/K^t^f8 2tixN°> 

•5(Scozzafava<£>EPA 349, 265 
(1 9 9 0) ;Tang©7^!l»^S4, 3 5 6, 

4 2 9f ;VanSlyke?C7^^rfi4, 5 
3 9, 50 7f jVanSlyke^or^yAtSIS 

4, 7 2 0, 4 3 2 ; T a n gf(D7^ V ##fFff54, 

7 6 9, 2 9 2f ;Tang^07^y*#lfl4, 8 

8 5, 211t;Perry^07^!)*flfl4, 9 

5 0, 9 5 0;Littman?©7^P*#ITI5, 
0 5 9, 8 6 1f ;VanSlykeffl7^y*#ffI 

5, 0 4 7, 6 8 7f ;Scozzafava?©7^ 
y#f£fFS5 5, 073, 4 4 6t;VanSlyke¥ 
CDTy y ##MFf?5, 0 5 9, 8 6 2t;VanSly 
k ef©7^ y *^fFm5, 061, 617f ;Van 
Slyke©7^U*!|?Fl5, 1 5 1, 6 2 9^;T 
angf©7^*#fi5, 2 9 4, 8 6 9t;Ta 
n g^©7^ y ##fF|S5, 2 94, 8 7 0^)eD<fc5 
/i«a»©W«ELf/^^OMtS9 9 5. EL 

&A&t*l£»J^ i *-^£ARUq£»*if <oS£-l-$M£-f- 
•5m^aAS.^S!)«rtT^^-r5 0 f*ELi5rM 

[0 0 3 0] LV>HJfe0ilt , tt*-^ffiASd i b'tS : 



J0 

[0 0 3 1] 

Q M Q 



T 2 



T 1 T 2 



[0 0 3 2] w d V : 

QliNXIiC-R 

Tl, T2 liTK^Sr^-r^XttT/W^XIi^M^y 

^T/U3vi^#f±if$ 1 & 6 ©KiSlBl^Sr-grtf— *T?7 

[0 0 3 3] LV^JIifeCT-CMi*-/W^»gtt^ : #^ 
JBHT 5 f«iH7 5y©ffJLV^^ 

[0 0 3 4] 
Ifc2] 

R-r R, 



'\ 



N — Are, 



N 



/ 



AR 



[0 0 3 5] irt'Ar eiiTy UV«K-fc9, nlil 
^,P,4cr)SST*fo9, Ar, R 7 . R8 . R9 tt^ft^ 

mf&xR-a'&wimz&m**^ ; 4 v (o 
x i n o i a) {t&mz^tt. &m**i/s-< vvc&m 

[0 0 3 6] 
[^3] 
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11 12 
[0 0 3 7] r ;t'R 2 -R7 (4B#&X^T#gtt&3c * [0 0 3 8] 




R 3 R, 



[0039] ::t-R 2 -R7 tt±tex*^«$tvfcto 

-CfoU, L 1 - L 5l4«tfW^l 2Xtii?'>4v^* 

*XttK*flS*»«r*U LI, L2tt*|: > XI4L 
2, L3tt*lcig^Stbfc'<vj/»Sr^L5 5. «fe«> S 




[0 0 40] 
lit 5] 




[0041] rrfR 2 -R6 i±*ixiil©lf^x 

S„ **t&tt*ISiflroailPS:#Jia"*-5w tSrEia-fSt 

5 5. ±fEfl*»&*>a»6 J: 

EL*m»4^r«y^>-KS:*-i-SE(ft{l2^»Sr-&tf. # 
l^OTFT-ELr^^liZn S <7)«fc 5 

[0 0 4 2] ^ro^n-tr^SP^-CfiELRiSS 4 

tt©W**-Cfc £v\6*, »iL< (44 e VfiJlTWttffBMS 

148 8 5 2 1 1 #«r#IS) „ (£^tt*H«*m«:|§« 



J 3 

li^L-C#»-»*L^WWf41 0 : 1 (JS^Jt-C) 

*©&**»*&l«BflE*»e)«lli-5fii«Ji4:3l»b4 
-So iltRlHjK^v"*— v'a^SliELI^ffi^trjSffl* 

^So *a«ji-tt»««-»w:aMt?*>o, mmunn 

So L^LfctftftWI^W^ttttttHMSJ: 5 fctr L^> 

*^^<7>^.[4AM6<)(-f45-2 5 nmOfflfflf 

[0 0 4 3] **KUiJ:5*BI h9v^*Sr»iSi-5 
0£ L-V^jfeSr^T^K1-5. S-SPtT'(4 2 0 0 0 
± 2 O^-V^^ hP-Aff^OT^^y^v/P a^lK 
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ttl 0 2 3mT o r r <D7v±*l£t>X*fcfc&JIX t L 
RfciiBftiki-Sfcfel-K^f^S 5 OSCT'7 2Rf«Ug; 

±"ClB»Jittl 0 0 0 + 2 O^^* hP-APECV 

d sio 2 h^mji£±£«£;}x5 0 vmmm 

Ii3 5 OSCtl 8#Rfl4 5 0 KH z <£>jgfi»T*2 0 0 
W^I/^tO. 8 To r r <Dj±£}X*y f> 7^~?Hx.Jfc 
SlrtT*5/4(DN2 O/S i H 4 J£T*ita £ 
[0 0 4 4] Hc^aK-CttT^e/u^r^^y a^WttP 

tt#iL<ttlSl3 0 0 OJrzs?* hP-AfStfc5o 
[0 0 4 5] 4*ys<^7yis M*y — KWy, 
y-hffl^cSr[^^t-K-^ P -r^^^^2Xl 0 15/ cm 

6 0 0° Ct2^I«JW 0 ft<D8KTf45 0 0 0 

4 0 0|cti3»lB)B^ (10% 

h 2 , 9 o%n 2 ) rt-cfliissns. 

[0 0 4 6] fMftWlw*IRb9^^*©**^V<— 

v a y lilft^ ^ p h p y*filS£S (ecr) rt-c 

0 0W, Jl^fc3. 5GHztl. 2xlO" 4 To 
r rWJE^t'tar^^Hfco '>3 ytt 3 0 

o*c<d«K*£-ci 5^ffi^$ti5 0 rajVBttfiM 

[0 0 4 7] #3§^<D#tt<7)#J£ IT&IT^TFT-E 
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EL®^as 



10 0 0 
10 0 0 

2 0 0 //mx 2 0 0/im 

5 0% 

17ms 

1 7 ix s 

2 0 f L 
0. 8 11 A 

= 1 0 0 % 
1 0 v r m s 

yfyft^t^ 



1 0 v 

1 0 v 

2 p. A 

1 0-11 A 

1 0 V 

1 0 V 

2 x E Llill 



= 1 n A 



TFT 1 

y— 

TFT 2 

y— ;*itffi 

= 1 . 6 11 A 

-x^z = 1 P f 

TFT 1 C*j-f52j-^«8IES*ttT F T 2 Sr^i-Sfc 
»tcHSJ^«JE (1 0V) ^^j-LTtT^lhBf^ (17/i 
s) *^E«3^v^S:^«i-5<z>fc:*^*v^r £ 
"C*>5o TFT 1 (c»t5t7ljSI*tt7 

(1 7ms) tp<D^>-T>y- (MTFT2y-f) ± 
0> WEftT * s 2 % WTT* & 5 » C *#'h £ V > r t -e 

[0 0 4 8] TFT2fd*|-t-Sd-V«aiEttELBi5R«ifE 
W2«TfcO, 1. 6 il A"Cfc r^2{g(£>#.$cte») 

©ji«4Btt««*rff*i-afc*-e*>5. TFT2(^)t 
7lIlj;/^/Wny Mc»*fi~5o lnA(7)t 

7«ati4^*r * nfc e l t js*t s ix* v n t ^ m 

(7)5 0 0fSJW±(O^^/^7 3y h77; MfcSrftflH- 
5 0 ^»p>F77 hJ**4«fc9fi<««IH9i 

[0 0 4 9] 4 0 0 c m2 co;7/W<— S^M'fclSfrLT 

= 400cm 2 xlOvxO. 001 A/ c m 

2 

= AVyY 

r©«*IH»ttTFT^J:5**JH»Sra^5 0 TFT 
2 HE L*^ tjtflTCfcSSfcKlT FT 2 £$ti£J5 if<D£ 
KW V*J£p£Tt>TFT 2rte0^««ft 

ffi^-rat, TFT2TO^t*a*tt2i7y ht-fc 

5o T F T 1 1000x1000 

(S. Morozumi<7)Advances in E 
lectronics and Electron P 
hysics, P. W. Hawkes MM, Vol. 7 
7, Academic Press, 1990 
flB) o #f< LT7;u^- ^TFT-EL^Hc^ti 
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[0 0 5 0] *^©TFT-EL/^H4TFT-L 
CDI^-t-5«*B*{-Blb-C2o«)l[S**iJ^S:*ri- 
5„ I-|:TFT-ELSM*lieiXtiHi^5 
* * > * a* «r*r 5 * 9 -ffisKift 
^dJtUWJfiSCT-feS, *fflgWiCTFT-LCD*y — 

Wtb tfmm&Ml* # 9 - 7 w * * -IB5U I- «t 5 * 9 - 

JE-efc ttfrtffc ^ACiffeS. itbld^t LTT F T 
-EL**IB»ttr©*iJfflffi«lciSiit^«#-t-5. 
[0 0 5 1] spm**?H*tt3Elc./h$V\ fiTSfcfcfctfE 
y—vcoi o o%WTf±*SW^fflT-fiifro«J: 

[0 0 5 2] 

[38KWJ5&*] *»TFT-t«EL7^^0l 
<Dffi<9X'hZ> : 

mz-W%m&&ftT FTOttt^;^ * t HlLfcSf I 

3) ^^-r^ffroSttT-Ku^aVJaiB^as^l** 

-tmmzmn-r z m /n* t*« v % t, tins. 

4) #»EL*^<0«*tt»4tft3ai*ix.5. ffii&ftkfi 
*r;TU41 0 0%x=.x-f^fcT-te«SE^S (lmA/c 
m2 ) ftt/«ff (5V) T'K)#-r5/j^-C'fc5„ 

[03] 



76 

t(fi«aE*«S:fflv^5a:l^^{c»ofc I R«f£{gTI4 
[0ffi©ffi¥ftt&9!] 

[mi] mm-^hv yi>?< 4S?tft-e lt'^ * 

<£>«B&0&*1-„ 
[0 2] ^BJW4«^TFT-ELx^M^roJFffiHI 

io [|213] 0 2CDHA-A' ^?Bofc»fffi0t?fc5. 

[HI 4] -< twv/yy Md*ti-?>gBS5iJTFT« 

[05] *Ih7y^^roy-^i: Kwy««» 

[0 6] r/^$ = •?i^«1i(7)^ta^^•t-^A-A , left 

ofcWffi0T'fc-5„ 

[0 7] *^»«i:*^l»fli«)*E*»fe«BJ5>W^3:y^ 
Ic»o^»f®0-Cfo5o 

[0 8] iu; hP/u$^-fe^i:»S©*flfl|©il!»S: 
SH"i8iA-A* fCf&ofe»SD0t , fo5„ 
[0 9] 02ro»-B' »i»ofc»fiBH-C?«>*. 

Tj , T 2 Iih7>"^? 

c s ^vfvt- 

EL il/^hPyi/^t^I 

42 y- htm 
30 44 v- y ^ 

4 6 y— 

5 2 jfeftJl 

5 4, 5 6 SEM7L 

6 2,72 SSttft 

■ 7 4 ->g >-M 

7 6 7 1 

8 2 E Ll 

8 4 EL HflB 
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ST02(LT0) r r 
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'J -Si 
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^ B%a r ; rr :" nun 



PECVD y-h SJQ2 




Si02(LTO) 



1/ 



bl"TFT1 




[HI 6] 



S02(LT0) 7V 
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(I TO) 
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ey^^rr»ag^a 1 .ska sto2(lto) 
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